Whole blood folate estimations in adult female hamsters, using radioassay kits gave values similar to human data and comparable with previously reported serum folate levels measured using microbiological techniques.
The Syrian hamster (Meso cricetus auratus) is increasingly used as a laboratory experimental animal. However, the data available on normal biochemical and haematological parameters is still limited when contrasted with more frequently used species such as rats and mice.
Rennie et al. (1981) have recorded normal values for haemoglobin estimations and serum iron in hamsters. The data reported in this paper are derived from normal animals assessed in experiments on folate deficiency. They comprise the values for all animals at the commencement of the experiments and for the normal control animals only, at ,.~conclusion of the experiments. The data on folate deficient animals will be reported in separate publications.
Materials and methods
The animals studied were derived from two separate series of experiments.
In each case the data presented give the starting values for normal animals which formed experimental and control groups. In the first experiment 20 female animals, 8-10 weeks of age Received 14 November 1986; accepted 28 October 1987 were studied. In the second experiment 27 similar animals were studied. From the animals which were normal controls, subsequent data at 16-18 weeks or 22-24 weeks were also available. Where haemoglobin values were available at times corresponding to the folate estimations these are also presented.
The full data presented at the beginning of the experiments followed periods when the animals were maintained on standard laboratory pellet diet. In experiment 1, one control group was fed this standard pellet diet throughout the experimental period, while a second control group was fed a commercially prepared folate deficient diet (Special Diet Services Limited, I Stepfield, Witham, Essex eM8 3AB). These animals had folic acid added to their diet, initially at 10 mg/kg diet and later at 100 mg/kg of diet.
In experiment 2, the 7 control animals were fed a powder diet prepared by the author to the specifications recommended by the National Academy of Sciences (1978), but lacking folates. Folic acid was provided in the drinking water at a concentration of 10 mg/ 100ml.
The blood for the first estimations in all animals was obtained from the retro-orbital sinus using the technique of Pansky et al. (1961) . Animals were anaesthetized with ether and 1 ml of blood was obtained with a 2 ml disposable syringe and a 15 mm gauge 25 needle. Prior to use some 2 ml of 1in 10000 heparin solution was drawn into the syringe through the needle and then expelled again. This procedure ensured that the highly coagulable hamster blood did not clot in the needle or syringe.
At the end of the experiment, animals were anaesthetized with intraperitoneal Sagatal (May and Baker, Dagenham, Essex). A larger volume of blood was obtained directly from the aorta or heart after opening of the chest.
The whole blood folate estimations were performed using Becton and Dickinson radioassay kits (Becton Dickinson UK Ltd, Oxford, UK). The assay is undertaken on a haemolysate of 0'1 ml of blood and employs the principle of competitive inhibition of binding of radioactive folate to a specific binder by the nonradioactive folate derived from the sample. Whole blood folate was assessed because this gives a better indication of folate status t~an serum folate, which can be influenced by recent dietary folates. The haematocrit was assessed separately and the folate values corrected to allow for variation in the haematocrit. Haemoglobin estimations were made on an 241 American Optical portable haemoglobinometer using one drop of blood.
Results
The folate estimations from experiment 1 are shown in Table I . The levels at 8-10 weeks ranged from 112 to 287 ng/ml with a mean pf 167·6. These values were normally distributed.
The haemoglobin values at that time ranged from 14· 3 to 18 g/dl (mean 16). For the 13 animals on which data at 16-18 weeks was available, the whole blood folate levels lay between' 129 and 250 ng/ml with a mean of 178· 3. Comparison of the corrected whole blood folate levels at 8-10 weeks with those at 16-18 weeks using a Student's t-test revealed no significant difference.
The haemoglobin values at 16-18 weeks were between 14·4 and 18;8 gldl with a mean of 16· 3; this being closely similar to the previous values. The data from experiment 2 are shown on Table 2 . The initial folate levels at 8-10 weeks of age lay between 131 and 299 ng/ml with a mean of 199' 4. These values were normally distributed. Comparison of this data with that from experiment 1 using the Student's t-test showed no significant difference. The later values at 22-24 weeks showed substantially higher levels of between 365 and 704 ng/m!. Statistical comparison using the Mann-Whitney U-test because of the small numbers in the later group showed the values at weeks 22-24 to be significantly higher (P<O·OOI) .
Discussion
The haemoglobin values in the present experiment were regarded as normal and were closely similar to the values recorded by Rennie et al. (1981) for normal adult male hamsters.
Data on hamster serum folate levels were published by Cohen et al. (1971) . The normal value obtained by microbiological assay was given as 2· 0 j.tg/l 00 ml (20 ng/ ml). Whole blood folate would normally be some 30 times the value of serum folate. Using this conversion factor on the present data, the serum folate values might have been between 6 and 15 ng/ml, suggesting that the data are reasonably comparable. For human corrected whole blood folate estimations using the same technique as for the hamsters in this study, the normal range is 75-400 ng/m!. The values for the hamsters therefore appear to be comparable to human data.
The data from the first estimations in each experiment are regarded as normal. The later estimations of folate in experiment 1 where folic acid was added to the powder diet showed that the folate levels remained closely similar to the starting levels. In experiment 2, where folate was supplied to some of the animals in the drinking water, significantly elevated whole blood folate levels were seen. The explanation for this will require further investigation.
